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(57) ABSTRACT 

Arnethod and apparatus is provided for remotely controlling 
a set of functions for a Wireless audio system from a remote 
control. The method includes the steps of generating a 
digitally modulated pilot tone, and transmitting this pilot 
tone Within a radio communication to a Wireless receiver. 
The digitally modulated pilot tone carries data about a 
plurality of functions related to an audio source and its 
associated transmitter. The method further includes a step of 
receiving the data at a Wireless receiver, augmenting it by 
information related to the Wireless receiver, and communi 
cating the resulting data via a communication netWork to a 
remote central control. The method further includes moni 
toring the resulting data at the remote central control, 
diagnosing detected problems associated With the Wireless 
audio system, and communicating to the Wireless audio 
system appropriate remedial action to alleviate the detected 
problems. 
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METHOD AND APPARATUS FOR REMOTE 
CONTROL OF AN AUDIO SOURCE SUCH AS A 

WIRELESS MICROPHONE SYSTEM 

[0001] This application is related to US. Provisional 
Patent Application No. 60/415,717 ?led Oct. 3, 2003, noW 
complete. US. Provisional Patent Application No. 60/415, 
717 is incorporated by reference as if set forth in its entirety 
herein. 

FIELD OF THE INVENTION 

[0002] The present invention generally relates to monitor 
ing of an audio netWork environment, and, more speci?cally, 
to a method and apparatus for monitoring and remotely 
controlling a Wireless audio source via a communication 
netWork. 

BACKGROUND OF THE INVENTION 

[0003] Modern audio communication systems, such as 
microphone systems, provide a reliable infrastructure to 
transmit voice signals. A Wireless microphone system gen 
erally comprises an acoustic source such as a microphone 
and a receiver that are linked to each other via a transmitter. 
The transmitter therefore facilitates a Wireless link betWeen 
the acoustic energy from the audio source and the receiver. 

[0004] These audio components, ie the microphone, 
transmitter and receiver, are commonly available in the 
audio industry. The microphone is an audio transducer in 
Which acoustic energy from a sound source is converted into 
electric output through an oscillating element that oscillates 
in response to the transmitted acoustic energy. The electric 
output is fed to the transmitter. 

[0005] The transmitter is Wireless, and is available either 
as a handheld device or as a body pack. The transmitter 
sends the microphone’s electric output to the receiver via a 
signal transmission captured by the receiver’s antenna. The 
signal transmission may be, for example, a Radio Frequency 
(RF) signal, and a pilot tone is provided to so that the 
receiver can recogniZe the signal that is being sent from the 
transmitter that carries the microphone output. 

[0006] The receivers can be either a diversity or a non 
diversity system. Diversity Wireless receiver systems are 
highly desirable because they effectively combat the most 
common problem With Wireless microphone equipment, 
namely signal dropouts due to multi-path. Diversity Wireless 
systems also almost alWays have better operating range than 
similar non-diversity systems. 

[0007] Wireless receivers must have either one or tWo 
external antennas, and there should be a clear open-air path 
betWeen these antennas and the transmitter’s antenna. Every 
Wireless microphone system operates on a speci?c fre 
quency. The government dictates Which frequency ranges 
can be used by Wireless systems. By government policy, all 
frequencies are shared by a large number of users across the 
country. There must be one transmitter and one receiver to 
make a complete Wireless system, and they both must be on 
the same frequency. 

[0008] The performance of such Wireless microphone sys 
tems typically is tested and evaluated at the physical location 
of their audio components, or at a distant testing and 
repairing facility. HoWever, both of these situations intro 
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duce their respective disadvantages in that they require 
either a shipment of the Wireless microphone components to 
the distant facility, or require an arrangement for the physi 
cal presence of a quali?ed technical individual at the loca 
tion Where the Wireless microphone system is being used. 

[0009] Recommended Standard (RS) 232 is a commonly 
utiliZed standard for serial communications in information 
handling systems. RS-232 has been around as a standard for 
decades as an electrical interface betWeen Data Terminal 
Equipment (DTE) and Data Circuit-Terminating Equipment 
(DCE). Examples of DTEs include Personal Computers 
(PCs), Workstations, ?le servers, or print servers that, as a 
group, are all often referred to as end stations. Examples of 
DCEs include intermediate netWork devices that receive and 

forWard data frames across a netWork that are either standalone devices such as repeaters, netWork sWitches, and 

routers or (ii) communications interface units such as inter 
face cards and modems. RS-232 is used for asynchronous 
data transfer as Well as synchronous links. 

[0010] The Ethernet has replaced serial ports to dominate 
the Way computers communicate, and has become the com 
munications method of choice. For example, Ethernet Local 
Area NetWorks (LANs) consist of netWork nodes and inter 
connecting media. The netWork nodes fall into tWo major 
classes: DTEs and DCEs. Typically micro-controller based 
projects communicate over 10base T Ethernet or higher, and 
Ethernet boards alloW data traffic to and from the Internet. 
The Internet is only one type of a communication netWork. 
Other communication netWorks may be Local Area Net 
Works (LAN), Wide Area NetWorks (WAN), Integrated 
Services Digital NetWorks (ISDN), Wireless netWorks, and 
other similar netWorks to transfer data betWeen tWo points. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The bene?ts and advantages of the present inven 
tion Will become more readily apparent to those of ordinary 
skill in the relevant are after revieWing the folloWing 
detailed description and accompanying draWings, Wherein: 

[0012] FIG. 1 is a schematic diagram illustrating an 
exemplary communication netWork Which demonstrates the 
overall operation of a method of monitoring and controlling 
a Wireless audio source. 

[0013] FIG. 2 is a block diagram illustrating an acoustic 
transducer combined With a transmitter that incorporates a 
digitally modulated pilot tone generator, utiliZed in an 
exemplary embodiment of the present invention. 

[0014] FIGS. 3A and 3B are block diagrams illustrating 
Wireless communication betWeen a transmitter and a 
receiver Which are utiliZed in an exemplary embodiment of 
the present invention. 

[0015] FIG. 4 is a block diagram of an embodiment of a 
Wireless receiver utiliZed in an exemplary embodiment of 
the present invention. 

[0016] FIG. 5 is a How chart illustrating an exemplary 
embodiment of the present invention. 

[0017] FIG. 6 is a block diagram illustrating a master 
receiver and a number of slave receivers connected via a 
communications bus, utiliZed in a further exemplary 
embodiment of the present invention. 
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[0018] FIG. 7 is a schematic diagram of a further embodi 
ment of a Wireless transmitter system that incorporates a 
number of aspects of the present invention. 

[0019] FIG. 8 is a schematic diagram of a further embodi 
ment of a Wireless receiver system that incorporates a 
number of aspects of the present invention. 

[0020] FIGS. 9A-9C are diagrams Which illustrate an 
exemplary frame composition, frame leader format, and data 
format for 8 bit unit data With asynchronous serial trans 
mission. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0021] While the present invention is susceptible of 
embodiments in various forms, there is shoWn in the draW 
ings and Will hereinafter be described a presently preferred 
embodiment With the understanding that the present disclo 
sure is to be considered an exempli?cation of the invention 
and is not intended to limit the invention to the speci?c 
embodiments illustrated. 

[0022] It should be further understood that the title of this 
section of this speci?cation, namely, “Detailed Description 
of the Invention”, relates to a requirement of the United 
States Patent Of?ce, and does not imply, nor should it be 
inferred to limit the subject matter disclosed herein. 

[0023] In the present disclosure, the Words a or “an” are 
to be taken to include both the singular and the plural. 
Conversely, any reference to plural items shall, Where appro 
priate, include the singular. 

[0024] By using, for example, Ethernet remote control of 
an audio system such as a Wireless microphone, the folloW 
ing functions can be monitored: receiver Internet Protocol 
(IP) address, receiver link address, receiver RF level, and 
receiver AF level. In addition, the folloWing functions can 
also be controlled: receiver name, receiver frequency, 
receiver squelch level, receiver meter hold (on/off), receiver 
antenna poWer (on/off), receiver mute (on/off), default dis 
play on receiver state, receiver lock condition, and receiver 
load/save preset. This is especially advantageous because, 
for example, problems With audio systems such as Wireless 
microphone systems can be remotely monitored and diag 
nosed Without the need to have the microphone system 
shipped back to the manufacturer. 

[0025] In an exemplary embodiment of the present inven 
tion, a pilot tone, that is used to alloW a Wireless receiver to 
recogniZe the transmitter signal, is digitally modulated to 
contain additional information related to the transmitter and 
the corresponding audio source such as a Wireless micro 
phone. This additional information can include, for example, 
the transmitter name, transmitter type (hand-held or belt 
pack), capsule type (condenser or dynamic), input type 
(microphone or instrument), transmitter gain setting, trans 
mitter poWer (high or loW), battery level, state of transmitter 
lock mode, state of transmitter mute condition, transmitter 
preset name. This list can be added to the list of monitored 
functions, already detailed above. 

[0026] Important features of the present invention include, 
for example, the use of robust Web-based technologies to 
monitor and control the plurality of enumerated functions of 
the Wireless audio system in real time. Speci?cally, the 
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invention enables, for example, remote diagnosis, perfor 
mance tracking, tuning, and adjustment of the Wireless audio 
system from a remote location. Further, the present inven 
tion enables, in an exemplary application, remote trouble 
shooting and debugging. Indeed, in case a component defect 
is detected, the remote central control can check Whether a 
remote-?x is possible. If not, the remote central control can 
alert a local technician to attend to the problem on a real time 
basis. If the problem is too complicated to be ?xed locally, 
the defective component is removed for repairs at an appro 
priate technical control. 

[0027] FIG. 1 is an exemplary communication netWork 
100 illustrating an embodiment of the overall operation that 
may be used to provide an understanding of the method of 
monitoring and controlling a Wireless audio source. In this 
exemplary communication netWork, a remote central control 
102 is coupled via the Internet 104 to a number of Wireless 
microphone systems 106. This structure provides for a 
bi-directional communication betWeen the remote central 
control 102 and the Wireless microphone systems 106. This 
structure also alloWs for data that Was captured via Wireless 
mode by the Wireless systems 106 to be provided to the 
central control 102 located remotely from the audio source, 
and the central control 102 can in turn provide to the 
Wireless systems 106 corrective measures for controllable 
components. This data provided on a continuous real time 
basis over the Internet 104, could also be sent via a cellular 
netWork from the Wireless microphone systems 106 to the 
Internet 104, and from the Internet 104 to the remote central 
control 102. 

[0028] FIG. 2 is a schematic block diagram of an example 
of a portion of the Wireless audio system 106 shoWn in FIG. 
1. In this exemplary application, Wireless audio system 106 
comprises a Wireless microphone system in Which acoustic 
signals are picked up by an acoustic transducer 108, such as 
a microphone or a musical instrument. These signals are 
feed to a transmitter 110. The transmitter 110 converts the 
audio signals to a radio signal, and broadcasts it via an 
antenna 111 to a surrounding area. The broadcast is accom 
plished by using the acoustic signal to modulate a radio 
carrier and transmit the resulting radio signal effectively. 
The transmitter 110 is therefore equipped With a circuitry 
designed to process the audio signal conversion, the modu 
lation and the broadcast of the radio signal. As part of the 
radio communication, an additional signal, called a pilot 
tone, is communicated to the Wireless receiver. This pilot 
tone is created by a pilot tone generator 112, and carries 
typically information related exclusively to the frequency of 
the radio signal being broadcasted by the transmitter 110. A 
battery 114 or other suitable poWer source is included to 
provide electrical poWer. 

[0029] The microphone system 106 includes a poWer 
sWitch, a mute sWitch, a gain adjustment, and a frequency 
selector (not shoWn). Whereas the status of these controls is 
typically logged locally, in the present invention the pilot 
tone is digitally modulated and programmed to communi 
cate the status of these controls to a Wireless receiver as 
discussed in greater detail hereinafter. The list of controls 
that this digitally modulated pilot tone communicates 
includes further information such as, for example, the trans 
mitter name, the transmitter type, the capsule type, the input 
type, the level of battery 114 and the transmitter preset name. 
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[0030] FIGS. 3A and 3B are schematic block diagrams of 
tWo Wireless microphone systems 300 and 301 that incor 
porate aspects of the present invention. Systems 300 allow 
for the sending of information in the form of a radio signal 
betWeen the transmitters 310 or 316 and the receivers 314. 
This information is converted to a radio signal, transmitted, 
received and converted back to its original form. In the 
present invention, the transmission incorporates the digitally 
modulated pilot tone, Which communicates the additional 
information, detailed above, about the audio source 302 and 
the transmitters 310 or 316. 

[0031] One function of the receivers 314 is to provide a 
?rst stage of radio frequency ?ltering to prevent unWanted 
radio signals from causing interferences. They should effec 
tively reject signals, Which have frequencies substantially 
above or beloW the operating frequency broadcasted by the 
transmitters 310 or 316. The list of controls sent via the 
digitally modulated pilot tone is logged for monitoring 
purposes. As indicated earlier, the receivers 314 have a 
corresponding list of functions that can be controlled 
remotely. These tWo lists of functions can be communicated 
to the central control 102 via the Internet 104. This com 
munication of the functions betWeen the receivers 314 and 
the Internet 104 is facilitated by the additional components 
introduced above, i.e. the RS232 and the Ethernet boards. 

[0032] FIG. 4 is a block diagram of an embodiment of the 
Wireless receiver 314 shoWn in FIGS. 3A and 3B. In an 
exemplary embodiment, receiver 314 comprises an “AEW 
5200 Wireless” receiver that is commercially available on 
the market from Audio Technica USA, Inc. Acoustic signals 
picked up by microphones or created by musical instruments 
are transmitted by Wireless transmitters, such as the hand 
held 402 or the body-pack 404, in a Wireless mode to 
diversity receivers 412 and 414. 

[0033] Wireless transmission signals, typically RF signals, 
are communicated via antennas 406. These RF transmitted 
signals are picked up by antennas 408, Which are affixed to 
diversity receivers A and B, 412 and 410. Diversity receivers 
412 and 410 are able to avoid signal dropouts due to 
multi-path because they include tWo antennas and tWo 
receiver channels. Special circuits in the receivers select the 
audio from antennas 408 and receiver channel With the best 
signal. Because the chances that there Will be simultaneous 
dropouts at both antennas 408 are extremely loW, diversity 
receivers 412 and 410 provide almost complete immunity 
from dropouts due to multi-path. 

[0034] Diversity operation can also improve the useful 
operating range for Wireless systems. This is because even 
When there are no actual total dropouts, multi-path effects 
can reduce the amount of signal available at long ranges. 
This can cause the receiver to brie?y lose audio Well before 
the transmitter 402 is truly out of range. With diversity, 
complete signal loss is much less likely and the useful 
operating range of the Wireless system Will be extended. In 
addition a logic device 420 coupled to both diversity receiv 
ersA412 and B 410, can enhance the selection of a received 
RF signal With the best signal to noise ratio. This selection 
of the best diversity receiver, A 412 or B 410, is performed 
continuously and seamlessly for the duration of the audio 
transmission. 

[0035] As the transmitted signal is being selected by either 
diversity receiver A 412, or by diversity receiver B 410 
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because of its signal strength, sensors monitoring speci?c 
functions of the transmitters and the receivers assemble a 
prede?ned data list. This prede?ned data list includes the 
plurality of functions identi?ed earlier. This data list is 
communicated to an RS232 converter 414. The RS convert 
ers 414 convert the data received from the receivers A 412 
and B 410 to the Ethernet board 416. This Ethernet board 
416 then facilitates the transmission of the converted data in 
form of data frames through the Internet 104 to the remote 
central control 102 (FIG. 1). 

[0036] Once the data reaches the remote central control 
102, it is diagnosed to evaluate the status of the monitored 
functions. The data acquisition may contain logic that alloWs 
a noti?cation, such as an alarm, for any monitored function 
Whenever its corresponding noti?cation characteristics are 
met. In the case of a controllable function, appropriate 
controls are communicated back to the Wireless control 
system to adjust or rectify accordingly the controllable 
function. 

[0037] In the case of a non-controllable monitored func 
tion, the condition of this monitored non-controllable func 
tion may be communicated directly to an individual on 
location for immediate attention, or logged in a for future 
repair assignments. 

[0038] The system of the present invention includes the 
remote central control, the communication netWork, and can 
alloW for a number of Wireless control systems. This system 
is only limited by the capacity of the remote central control 
and the communication netWork to handle data traf?c to and 
from real time simultaneously monitored Wireless control 
systems. The location of these Wireless control systems is 
limited only by their ability to connect to a communication 
netWork, such as the Internet. 

[0039] FIG. 5 is a How chart 500 illustrating an embodi 
ment of the method of monitoring and controlling a Wireless 
audio source such as a Wireless microphone. At step 502, a 
link is initiated to the central control 102. Once the link is 
made, the Wireless microphone system 106 is linked to a 
computer at the central control 102 at step 504. The central 
control receives identi?cation information of the Wireless 
microphone system 106 and the corresponding monitored 
function list. Further operational and instrumentation data is 
transmitted to the central center for analysis and evaluation 
of the monitored functions of the Wireless microphone 
system 106 at step 506. Each element of the monitored 
function list is evaluated against a corresponding stored 
value or status reference. 

[0040] In the event a defect or malfunctioning is detected, 
at step 508, for any element of the monitored functions list, 
a remedial action Will be taken, at step 510, as deemed 
appropriate based on the recommendation of a technical 
support based at the central control 102 or an expert system 
stored in the computer at the central control 102. Such 
remedial may be changing parameters of the malfunctioning 
functions of the Wireless microphone system 106, at step 
510. At step 512, results to the performed remedial actions 
are evaluated back at the central control 102. 

[0041] If the defect or malfunctioning is not resolved for 
any of the controllable monitored functions, the Wireless 
microphone system 106 Will be sent for repair to an appro 
priate repair facility, at step 514. OtherWise, the technical 
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support may choose to suspend the link, at step 516, between 
the Wireless microphone system 106 and the central control 
102, or may keep monitoring the Wireless microphone 
system for any part of the audio transmission. 

[0042] FIG. 6 is a block diagram illustrating a further 
exemplary embodiment of the present invention. In this 
application, a system 600 is shoWn that comprises a master 
receiver 606 and a number of slave receivers 610 that are 
connected via a communication bus 608. In this exemplary 
communication network, the remote central control 102 is 
coupled via the Internet 104 to a master receiver 606. The 
master receiver 606 is, in turn, coupled to a number of slave 
receivers 610 via, for example, a communication bus 608 or 
any other communication structure that facilitates a master/ 
slave communication system. 

[0043] In the master/slave communication system, the 
master receiver 606 is in total control of communications. 
This master receiver 606 makes a polling of data (i.e., sends 
and receives data, such as the plurality of monitored func 
tions introduced above) to each slave receiver 610 in 
sequence as desired by the central control 102. The slave 
receiver 610 responds to the master receiver 606 only When 
it receives a request. This request can be a broadcast to all 
slave receivers 610, or can be unique to a speci?c slave 
receiver 610 as it includes the slave receiver’s 610 unique 
identi?cation in the form of, for example, an Internet Pro 
tocol (IP) address. IP addresses are used to deliver packets 
of data across a communication netWork and have What is 
termed end-to-end signi?cance. This means that the source 
and destination IP address remains constant as the packet 
traverses the communication netWork. Each slave receiver 
610 Will have its oWn unique IP address to alloW correct 
identi?cation. If a slave receiver 610 does not respond for a 
predetermined period of time, the master receiver 606 retries 
to poll it for a number of times before continuing to poll the 
next slave receiver 610. 

[0044] As discussed above, each Wireless audio system 
200 Will have a data list that includes the plurality of 
controllable and non-controllable monitored functions, that 
corresponds to its Wireless communication system. This 
master/slave system alloWs the central control 102 to include 
any desired corrective measures for a speci?c slave receiver 
610, by identifying it in the data packet it communicates to 
the master receiver 606 by its IP address. The master 
receiver 606 Will, in turn, communicate the desired correc 
tive measures to the targeted slave receiver 610. 

[0045] Referring to FIG. 7, a speci?c embodiment of an 
exemplary transmitter system 700 that incorporates a num 
ber of aspects of the present invention is shoWn. FIG. 8 
shoWs an exemplary receiver system that is used in connec 
tion With the transmitter system shoWn in FIG. 8. 

[0046] The circuitry shoWn in FIGS. 7-8 alloWs transmis 
sion of various data betWeen a transmitter and a receiver, and 
products incorporating such circuitry can be manufactured 
for minimum cost. For example, there is no additional 
circuitry required to compensate for the problems associated 
With recognition of a threshold frequency in the case of 
amplitude modulation. Similarly, costs associated With the 
provision of accurate frequency for frequency sWitching 
purposes, as Well as costs associated With providing multiple 
oscillators, are eliminated. 

[0047] On the transmitter side, a function is provided that 
can intermit the tone signal for accurate frequency by 
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utiliZation of coded serial number and a tone burst. Serial 
data is represented by turning the tone signal “on” or “off.” 
As one example, the existence of the tone represents a “1” 
While no tone represents a “0.” This is done at an accurate 

bit rate (serial data clock). 

[0048] On the receiver side, the circuitry restores continu 
ous codes With 1 or 0, and the CPU restores them to data. 
The circuitry also includes a hold circuit that holds the tone 
burst slightly longer than the maximum period so that a “no 
tone” occurs at a tone burst. This alloWs, for example, the 
receiver to not be muted by mistake even though the tone 
signal is intermitted. In one exemplary embodiment, the 
“hold” circuit includes a diode and a capacitor that detects 
the tone signal, such that the capacitor is big enough to hold 
the signal through any serial data chatter that may be 
generated by the mute circuit in connection With the repre 
sentation of serial data by turning the tone signal on and off. 

[0049] The receiver circuitry also provides additional 
advantages. Normally, When a transmitter stops transmitting 
a Wave, the tone for the tone squelch signal is stopped ?rst, 
and the Wave is then stopped after Waiting a suf?cient time 
to operate the mute circuit of the receiver. This can introduce 
unWanted noise into the transmitted signal. To avoid this, a 
hold circuit is utiliZed to add additional holding time on the 
stabiliZed time for the mute circuit of the receiver. This 
reduces noise addition to the transmitted signal. 

[0050] In the exemplary embodiment shoWn in FIG. 7, all 
of the illustrated electronics are included in a hand-held 
Wireless microphone or a body pack. Transmitter system 700 
includes an audio signal management block 702, Which 
includes an acoustic transducer, and other related circuitry 
that alloWs an audio signal to be changed into an electrical 
signal. Apilot tone generator 704 generates a pilot tone at a 
frequency, in one exemplary embodiment of about 32 kHZ. 

[0051] A central processing unit (CPU) 706 is incorpo 
rated Within the transmitter system 700. The CPU 706 
provides coded and serialiZed information from the trans 
mitter to the tone burst creation circuitry 708, Which incor 
porates this information on the tone burst. The resulting 
signal is fed to a mixer 710 Which combines the resulting 
signal With an audio signal. The combined signal from mixer 
710 is modulated at block 712 and the transmitted to ambient 
atmosphere via high-frequency output antenna 714. 

[0052] Referring to FIG. 8, a signal from the transmitter 
system 700 is received by antenna 716 and sent to tuner 718 
and demodulator 720 for appropriate tuning and demodula 
tion operations. A ?lter 722 is included to separate from the 
transmitted audio signal the tone burst signal. The tone burst 
signal is fed to a tone decoder 724, While the transmitted 
audio signal is sent to the mute circuit 726. 

[0053] The tone decoder receives the tone burst signal 
from the ?lter 722, and communicates the decoded result to 
CPU 728. As discussed in greater detail hereinafter, the 
decoded result comprises certain serial data. The tone signal 
is fed from the decoder 724 to a hold circuit 730, and then 
on to a conventional tone squelch circuit 732. The tone 
squelch circuit 732 and the mute circuit 726 cooperate to 
provide an audio output at block 734 that includes substan 
tially reduced noise at minimum cost. 

[0054] Table 1 set forth beloW sets forth one exemplary list 
of the coded serialiZed data that may be communicated 
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between a transmitter and a receiver of a Wireless micro 
phone or other system that incorporates aspects of the 
present invention: 

TABLE 1 

Index Code Data Name Format Content 

0x00 Audio Amp. Gain 0001/1111 Trim Max 
Condenser Mic.—> | | 

0000/0000 Trim Min 
Dynamic Mic. —> 1001/1111 Trim Max 

| | 
1000/0000 Trim Min 

0x01 RF Output Level Bit 0 0 LoW 1 High 
Type of Transmitter Bit 1 BP HH 
Condition of Bit 2 Guitar Mic 
Input Selection 
Situation of limiter Bit 3 Off On 
usage 
Situation of pre- Bit 4 Off On 
emphasis usage 
Condition of Mute Bit 5 Norm Mute 
Condition of Key Bit 6 00 No Lock 
guard usage 01 PoWer Lock 

Bit 7 10 Mute Lock 
11 All Lock 

0x02 Preset No. Bit 0 to 3 0 to 15(max) 
Remaining Battery Bit 4 to 7 0x02 to 0x06 
Life 

0x0a ls‘character of ASCII Code 
name 

0x0b 2ndcharacter of ASCII Code 
name 

0x0c 3Idcharacter of ASCII Code 
name 

0x0d 4‘hcharacter of ASCII Code 
name 

0x0e 5‘hcharacter of ASCII Code 
name 

0x0f 6‘hcharacter of ASCII Code 
name 

[0055] The data sets encompassed by the present inven 
tion, including that presented in Table 1, provides a number 
of distinct advantages. On the transmitter side, the data sets 
provide a function that alloWs a unique Wording or code to 
be associated With that user, and alloWs the code to be 
memoriZed. The gain/output poWer of an audio ampli?er, as 
Well as a setpoint condition of audio mute, can be memo 
riZed as Well. The data set also alloWs individual setpoints 
and user names to be memoriZed as a set. All of this data, 
including current information regarding the remainder of 
battery life, can be coded and transmitted With a tone burst 
signal as discussed above. On the receiver side, a receiver 
indicates the setpoint data, and operates by the codes 
received by the transmitter. 

[0056] In accordance With this aspect of the invention, it 
is possible to control a transmitter and a receiver as a set by 
displaying the user name on the receiver. When the setpoint 
condition of a transmitter is sent to a receiver With a user 

name, it is con?rmable for a speci?c setup condition per 
each transmitter through each receiver. As a result of this, it 
is not needed for a person using the Wireless audio system 
to make a Written note of the user name or setpoint for each 
transmitter and receiver. This also reduces mistakes and 
enhances job performance of such personnel. 

[0057] Referring to FIGS. 9A-9C, diagrams Which illus 
trate an exemplary frame composition, frame leader format, 
and data format for 8 bit unit data With asynchronous serial 
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transmission are shoWn. In the illustrated embodiment of the 
invention shoWn in FIG. 9A, each frame composition com 
prises a frame leader and tWo duplicates of the data that is 
to be sent from a transmitter to a receiver. FIG. 9B illustrates 
an eight bit frame leader format. FIG. 9C shoWs hoW the 
data is formatted in an exemplary embodiment of the present 
invention. It should be appreciated that the embodiments of 
the invention shoWn in Table 1 and FIGS. 9A-9C is exem 
plary in nature, and is not intended to limit the scope of the 
present invention to the speci?c embodiments shoWn. Each 
system Will be speci?cally tailored to that Which is needed 
by the particular requirements of the user. 

[0058] From the foregoing it Will be observed that numer 
ous modi?cations and variations can be effectuated Without 
departing from the true spirit and scope of the novel con 
cepts of the present invention. It is to be understood that no 
limitation With respect to the speci?c embodiments illus 
trated is intended or should be inferred. The disclosure is 
intended to cover by the appended claims all such modi? 
cations as fall Within the scope of the claims. 

What is claimed is: 
1. A method for remotely controlling a set of functions 

related to a Wireless audio system from a remote central 
control, said method comprising the steps of: 

providing an audio system that includes a transmitter and 
a receiver; 

transmitting data from the transmitter to the receiver of 
said audio system and storing said data therein, said 
data including tWo or more characteristics regarding 
said transmitter or the environment in Which it is used; 

establishing a link betWeen the receiver of said Wireless 
audio system and a central control; 

determining Whether or not any problems exist by moni 
toring said data stored in said receiver from said central 
control; 

communicating from said remote control to said audio 
system appropriate remedial actions to alleviate any of 
said problems. 

2. The method of claim 1, Wherein said audio system 
comprises a Wireless audio system. 

3. The method of claim 2, Wherein said Wireless audio 
system comprises a Wireless microphone system. 

4. The method of claim 3, Wherein said transmitter 
comprises a handheld device. 

5. The method of claim 3, Wherein said transmitter 
comprises a body pack. 

6. The method of claim 1, Wherein said receiver comprises 
a diversity receiver. 

7. The method of claim 1, Wherein said data comprises 
data regarding characteristics of said transmitter or said 
receiver that can be monitored but not controlled. 

8. The method of claim 7, Wherein said data is selected 
from a group consisting of: receiver internet protocol 
address, receiver link address, receiver RF level, receiverAF 
level. 

9. The method of claim 1, Wherein said data comprises 
data regarding characteristics of said transmitter or said 
receiver that can be monitored and controlled. 

10. The method of claim 9, Wherein said data is selected 
from a group consisting of: receiver name, receiver fre 
quency, receiver squelch level, receiver meter hold, receiver 
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antenna power, receiver mute, default display on receiver 
state, receiver lock condition, receiver load present, and 
receiver save preset. 

11. The method of claim 1, Wherein said communicating 
step includes the step of transmitting replacement data to 
said receiver that is implemented by said receiver. 

12. The method of claim 11, Wherein said data is selected 
from a group consisting of: receiver name, receiver fre 
quency, receiver squelch level, receiver meter hold, receiver 
antenna poWer, receiver mute, default display on receiver 
state, receiver lock condition, receiver load present, and 
receiver save preset. 

13. The method of claim 1, Wherein the receiver of said 
audio system comprises a master receiver and tWo or more 
slave receivers that are operatively coupled to said master 
receiver, each of said slave receivers including a slave 
transmitter associated thereWith. 
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14. The method of claim 13, Wherein said transmitting 
step comprises the step of transmitting data from the slave 
transmitter associated With one of said slave receivers to said 

master receiver, and transmitting said data from said master 
receiver to said central control. 

15. The method of claim 1, Wherein said transmitting step 
comprises the steps of combining data associated With said 
transmitter With a pilot tone signal, miXing said combined 
data/pilot tone signal With an audio signal, and transmitting 
said combined data/pilot tone/audio signal to said receiver. 

16. The method of claim 15, Wherein said pilot tone signal 
is at approximately 32 kHZ. 


